

TECHNICAL MEMORANDUM

_____________________________________________________________________________________

Date:
8/29/97

To:
Kevin Schock, Randy Shuman, Jody Heintzman
Copy:
Sydney Munger, Scott Mickelson, Michael Kluck (Parametrix)
From:
Colin Elliott

Subject:
  Quality Assurance Review of Metals Data (Excluding Mercury)


  Water Quality Assessment Project - Receiving Water Samples


  First “13 Week” Study Period
_____________________________________________________________________________________

Twelve sets of samples collected during the first “13 Week” study have been analyzed for Total and Dissolved Metals prepared by reductive precipitation and analyzed by ICP-MS (EPA 200.8).  Elements analyzed and reported to the Environmental Database System (EDS) include; Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Copper, Lead, Nickel, Selenium, Silver, Thallium, Vanadium and Zinc.  The elements from this list to be used for modeling for the Water Quality Assessment Project are; Arsenic, Cadmium, Copper, Lead, Nickel and Zinc.  For the purposes of this review, only the QA/QC issues relative to these 6 metals will be discussed.  

This review is being conducted using the acceptance criteria established by Michael Kluck of Parametrix as defined in the memo dated April 25, 1997.  Since it was decided to subtract the median field blank response from sample results for Copper, Lead and Zinc, it is the judgement of the reviewer that the acceptance limits established by Parametrix will not always apply to these three metals.  

Sample Collection

Each set of samples were collected from shore and on board the King County research vessel Liberty.  The land-based samples (#1-#3) were collected using a “Van Dorn” sampler while the marine-based samples (#4-#38) were collected using a “Niskin” sampler.  The Niskin sampler was modified beginning with Week 9 (L10285) by the replacement of rubber seals with silicon seals in an attempt to reduce metals contamination.  Field blanks were collected for both sampling techniques, beginning with Week 9 (L10285).  Sample sets prior to Week 9 did not include field blanks.  The marine-based field blanks were collected twice per sampling event with the modified Niskin, once before and once following sample collection.

Instrument QC 

The following table summarizes data for Arsenic, Cadmium, Copper, Lead, Nickel and Zinc which instrument QC has not passed acceptance criteria and therefore data has not been reported to EDS.

Applicable Samples 
Metals Data Not Reported

L9806-11 to 20
Total and Dissolved Copper and Nickel

L9841-1 to 10
Total and Dissolved Nickel

L9885-32 to 38
Total and Dissolved Nickel

L9929-38
Total and Dissolved Cadmium

L10037-2 to 10
Total and Dissolved Zinc

L10037-1 to 10
Total and Dissolved Cadmium

L10037-20
Dissolved Zinc

L10519-3 to 10
Total and Dissolved Nickel

L10519-23 and 26
Total Copper and Total Lead

L10519-31 to 38
Total and Dissolved Copper and Lead

 Holding Time

Holding times were reviewed to determine if data should be rejected based on holding time exceedence.  Data reported as < MDL (less than the method detection limit) should be rejected if the method holding time was exceeded by a factor of two.  Water samples for metals analysis by EPA Method 200.8 should be analyzed within 180 days of collection.  All samples were analyzed within the 180-day holding time for both total and dissolved metals.  No data will be rejected based on holding time considerations.

Blank Spikes, Certified Reference Materials and Matrix Spikes

Blank spike, certified reference material and matrix spike data were reviewed for Arsenic, Cadmium, Copper, Lead, Nickel and Zinc to determine if any recoveries were less 30%.  Data reported as < MDL (less than the method detection limit) should be rejected if:  (1) the associated blank spike recovery was less than 30% and  if the associated certified reference material and/or matrix spike recoveries were less than 75%, or (2) if the matrix spike or certified reference material recovery was less than 30%.  Positive sample results for batches that fail the above set of rules should not be rejected but should be considered as biased low.

Sample Set
Blank Spike
Certified Reference Materials
Matrix Spike

L9806
all > 30%
all > 30%
all > 30%

L9841
all > 30%
all > 30%
Lead < 30%*

L9885
all > 30%
all > 30%
all > 30%

L9927
all > 30%
all > 30%
all > 30%

L9928
all > 30%
all > 30%
all > 30%

L9929
all > 30%
all > 30%
all > 30%

L10037
all > 30%
all > 30%
all > 30%

L10039
all > 30%
all > 30%
all > 30%

L10285
all > 30%
all > 30%
all > 30%

L10346
all > 30%
all > 30%
all > 30%

L10478
all > 30%
all > 30%
all > 30%

L10519
all > 30%
all > 30%
all > 30%

*Since total and dissolved Lead sample results are all greater than the  MDL for L9841-11 to 20, these data would not be rejected due to matrix spike recovery.  No data is to be rejected based on spike recovery results.
Total vs Dissolved Metals

Data quality may also be in question when a dissolved metals result exceeds the total metals result for a particular sample.  Since the total metals should always be greater than the dissolved, especially when the total metals results exceed the RDL, either result could be in question.  The causes of this discrepancy were not investigated when they occurred therefore both the total and dissolved data points should be treated as estimated values.  The following table lists the samples where the dissolved metals results exceeded the total metals results.


Arsenic
Cadmium
Copper
Lead
Nickel
Zinc

L9806
5, 36, 37
5





L9841
25
29

29
29
18, 30, 33

L9885
8


8, 20`
20, 24


L9927
1, 4, 12, 18




9

L9928
5, 7, 15, 19, 23, 24, 30, 31, 34, 35, 38

8


34

L9929
2, 6, 8, 12, 15, 17, 18, 23, 24, 26, 27, 32, 34
6, 18, 27


18, 33
18

L10037
9, 18, 22, 24, 26, 35



26


L10039
4, 8, 11, 17, 23, 24, 30, 31, 37






L10285
9, 14, 20




26

L10346
8, 13, 19, 28, 34, 36
36





L10478
4, 10, 11, 18, 24, 38






L10519
9, 23, 26, 29, 35


7, 33, 34
20, 37
12

Field Blanks

Following the guidelines defined in Michael Kluck’s memo, sample results less than 5 times the field blank response should be defined as less than the MDL.  Since only 4 of the 12 data sets were collected with field blanks, representative values of the field blanks are being used to make this evaluation.  The best representative value for the field blanks was determined to be the median value of those results available from the first 13 Week period.

The initial evaluation of sample data relative to field blank responses indicated a significant number of data points would have to be reported as <MDL.  Since the impact of defining the values as <MDL would compromise the objectives of this project,  an alternative was needed.  It was decided that data usable to this project could be obtained if the median value of the field blank was subtracted from the sample results.  Median values for all field blanks collected by the same technique (Land-based or Marine-based) for both total and dissolved were calculated for Copper, Lead, and Zinc using all field blank results available from the first 13 Week study.  Since Nickel showed sample responses typically greater than 5 times the field blanks, Nickel results will be used without field blank subtraction.  The field blanks showed no responses above the MDL for Cadmium and only one response above the MDL for Arsenic, therefore no field blank subtraction will be needed for these two metals.  

The metals data currently in the EDS database have not been field blank subtracted.  Since prior to modeling, the data will be field blank subtracted for Copper, Lead and Zinc, the evaluation criteria of sample results being greater than 5 times the field blank will not be applied.  Data will not be rejected based on field blank responses.  Because of the high levels detected in the field blanks,  the data for Copper, Lead and Zinc, whether or not field blank subtracted, should be treated as estimated values.
Method Blanks and Filter Blanks

To meet the project requirements for high sensitivity for metals analyses, a reductive precipitation procedure was developed for the receiving water samples.  This procedure provides both preconcentration and elimination of saltwater interferences such that a ten-fold increase in sensitivity has been achieved.  Due to the high sensitivity of the procedure, certain metals in the method blanks were being detected. Following efforts to minimize and control contaminantion, it was decided that blank subtraction could be used to minimize the effects of contaminantion on the sample results.  Evaluation of the method blanks from multiple batches of analyses indicated that certain metal contaminants could be accurately characterized by the method blank and therefore the blank responses could be subtracted from sample results.  Five metals: Cadmium, Chromium, Cobalt, Copper and Nickel were determined to meet the criteria for method blank subtraction.  It was decided that three method blanks will be ran per batch and for these 5 metals, the method blank average will be subtracted from all sample and QC results.  The use of method blank subtraction showed a clear improvement in the observed accuracy of the results for the certified reference materials (CRM).  The improvement in accuracy of sample results can also be expected since the CRMs are a close match to the samples.   Blank subtraction was not performed on any other metals, even those such as Lead and Zinc which routinely were detectable in the method blanks.  The responses detected for these two elements were deemed too variable such that the method blank average would not be representative of the batch and should not be subtracted.

Filter blanks were analyzed by preparing both a pre and post filtration blank per set of samples (one set per login #).  Filter blanks are used to detect contamination associated with the preparation of dissolved metals samples.  Filter blank data is subject to method blank subtraction.

Total metals data stored on the EDS  will be flagged with the “B” if detectable sample results are less than 10 times the highest method blank or filter blank response.  Dissolved metals data will be flagged with the “B” qualifier if detectable sample results are less than 10 times the highest filter blank or method blank response.  The data on the EDS will be flagged using this criteria independent of whether data is to be field blank subtracted.  In contrast, data rejection based on method and filter blanks will depend on the individual metal and whether it will be field blank subtracted.  The following narrative treats specific metals on an individual basis.

Nickel

Even with blank subtraction, Nickel was reported for some method blanks when the result of subtracting the average of the 3 method blanks per batch from an individual blank was not less than the MDL.  According to the acceptance limits defined by Parametrix, if the sample results did not exceed the method blank or filter blank response by a factor of 5, the data should be rejected.   The following table defines which data should be rejected based on this criteria.

Rejected Nickel Data due to Method/Filter Blank Contamination
Sample ID#
Total Nickel
Dissolved Nickel

L10478
31, 32, 33, 34, 35, 36, 37, 38
31, 32, 33, 34, 35, 36, 37, 38

L10346
11, 12, 13, 14, 15, 16, 17, 18, 19, 20
11, 12, 13, 14, 15, 16, 17, 18, 19, 20

L10285

27, 29

Copper 

Copper will be evaluated in a similar manner as Nickel. Even with blank subtraction, Copper was reported for some method blanks when the result of subtracting the average of the 3 method blanks per batch from an individual blank was not less than the MDL. According to Parametrix, the data should be rejected where the sample results still do not exceed the method blank and filter blank responses by a factor of 5.  The following table summarizes the samples where Copper results are to be rejected based on method blank and filter blank results.

Sample ID#
Total Copper
Dissolved Copper

L9806
7
2, 7, 9

Lead and Zinc

Lead and Zinc data will be field blank subtracted.  Since Lead and Zinc are not method blank subtracted, the effect of field blank subtraction in relation to method blank and filter blank contamination may not be predictable.  It is possible that the effects of method and filter contamination will be eliminated or minimized since contamination associated with method blanks and filter blanks are part of the observed field blank contamination.  Because of this uncertainty, it is unclear whether the acceptance limits defined by Parametrix can be applied to data that has been field blank subtracted.  Data for Lead and Zinc should be treated as estimated values but will not be rejected based on method blank or filter blank results.

Arsenic and Cadmium

In most cases, the method blanks and filter blanks were reported as <MDL.  When this was not the case, the sample data for Arsenic or Cadmium are all greater than 5 times the method blank or filter blank results.  No Arsenic or Cadmium results are to be rejected based on method blank or filter blank results. 

Comments

It needs to be understood that if the acceptance criteria for method blanks, filter blanks and field blanks had been applied to this data without consideration of field blank subtraction, over half of the Copper, Lead and Zinc results would have been rejected.  Since less than half the sample sets were collected with field blanks and the sample collection process was not consistent throughout the 13 Week period, the process of subtracting the field blank response will, at best, generate only estimated values for these three metals.   

